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RI WKLV UHVHDUFK LV D FRPSUHKHQVLYH DQDO\VLV IRU GLVFRYHULQJ UHODWLRQVKLSV EHWZHHQ FULWLFDO IDFWRUV RI URXQGWULS FDUVKDULQJ
RSHUDWLRQVEDVHGRQWKHFLW\RI&DJOLDUL,WDO\E\DQDO\VLQJGDWDUHWULHYHGIURPWKHORFDOFDUVKDULQJSURYLGLQJFRPSDQ\3OD\&DU
ZLWKWKHDVVRFLDWLRQUXOHVDSSURDFK7KLVSDSHULQYHVWLJDWHVURXQGWULSFDUVKDULQJEHKDYLRXUFKDUDFWHULVWLFVIURPYDULRXVDQJOHV
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7KH SDSHU LV RUJDQL]HG DV IROORZV ,Q EDFNJURXQG VWXGLHV FDUVKDULQJ RSHUDWLRQPHWKRGV PHWKRGRORJ\ RI WKH





(YHU VLQFHSHRSOH VWDUWHG WR WKLQNRI DPRUH HIIHFWLYHXVDJHRI FDUV WKHUH KDV EHHQ DSDUDGLJP VKLIW LQ XUEDQ
WUDQVSRUWDWLRQ$VDVROXWLRQWRWKHH[FHVVLYHDLUSROOXWLRQHQHUJ\FRQVXPSWLRQDQGWUDIILFFRQJHVWLRQWKDWSULYDWH
RZQHGYHKLFOHVFDXVHWKHFDUVKDULQJV\VWHPKDVEHHQSURSRVHGZKLFKVHUYHVDVDKDOIZD\SRLQWEHWZHHQSULYDWHDQG
SXEOLFWUDQVSRUW-RUJHDQG&RUUHLD7KHVWDWHRI:DVKLQJWRQGHILQHVFDUVKDULQJDV³a membership program 
intended to offer an alternative to car ownership under which persons or entities that become members are permitted 
to use vehicles from a fleet on an hourly basis´ .LWWOHVRQ	$VVRFLDWHV ,QFHWDO7KHFODVVLFFDUVKDULQJ
V\VWHPVXFKDV0RQWUHDO¶V&RPPXQDXWRDQG&DJOLDUL¶V3OD\&DUZKLFKLVNQRZQDVDURXQGWULSRSHUDWHVRXWRID
IL[HGVWDWLRQVR WKDWFXVWRPHUVFDQSLFNXSDQGGURSRII WKHYHKLFOHDW WKHVDPHVWDWLRQ+RZHYHUGXH WR WKH OHVV
IOH[LELOLW\DQGHIILFLHQF\DRQHZD\V\VWHPZDVSURSRVHG,QWKHRQHZD\RSHUDWLRQV\VWHPFXVWRPHUVFDQSLFNXS





2.2. Association rules 
7KH DVVRFLDWLRQ UXOHV WHFKQLTXH LV RQH RI WKH LPSRUWDQW GDWDPLQLQJ WRROV LQ ELJ GDWD DQDO\VLV DQG LV XVHG WR
HIIHFWLYHO\ GLVFRYHU LQWHUHVWLQJ UHODWLRQVKLSV EHWZHHQ YDULDEOHV LQ ODUJH DPRXQWV RI GDWD DQG HYHU\ UHODWLRQVKLS
EHWZHHQ YDULDEOHV WKDW LV HDUQHG DV D UHVXOW RI DQDO\VLV LV FDOOHG D UXOH$JUDZDO HW DO  ILUVW SUHVHQWHG WKH
DOJRULWKPWRJHQHUDWHDVVRFLDWLRQUXOHV$FFRUGLQJWRKLVUHVHDUFKWKHDVVRFLDWLRQUXOHVWHFKQLTXHLVGHILQHGDVIROORZV
OHW,LWHPVEHDVHWRIELQDU\DWWULEXWHVDQG'GDWDEDVHEHDVHWRIWUDQVDFWLRQV(DFKWUDQVDFWLRQ,'KDVDXQLTXH,'
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DQGFRQWDLQVDVXEVHWRIWKHLWHPVLQ,$QDVVRFLDWLRQUXOHFDQEHH[SUHVVHGDVDIRUP;DQWHFHGHQWĺ<FRQVHTXHQW

































YHKLFOH 7KH UHVHUYDWLRQ WLPH LV OLPLWHG IRU PLQXWH LQFUHPHQWV $PRQJ WKH UHVHUYDWLRQ GDWDVHW FDQFHOOHG DQG
PDLQWHQDQFHWULSVDUHH[FOXGHGDQGRQO\QRUPDOXQFRQILUPHGDQGYRLGVWDWXVDUHFRQVLGHUHG$FWXDOWUDYHOHGGDWD
VHW LV XVHG WR FROOHFW ELOOHG WULS WLPH DQG GLVWDQFHZKLFK FRUUHVSRQG WR HDFK WULS ,' ,Q WKH HQG D WRWDO RI 
WUDQVDFWLRQGDWDDQGYDULDEOHVDUHXVHGIRUWKHDQDO\VLV
7KHYDULDEOHVXVHG IRUDQDO\VLVDUH UDWHSODQ 5DWH3ODQYHKLFOH W\SH 9HKLFOH7\SHSHDNKRXU WUDYHO 3HDN
GLVWDQFHEHWZHHQFXVWRPHUV¶UHVLGHQFHDQGHDFKVWDWLRQ'LVWELOOHGWULSWLPH7ULS7WRWDOELOOHGGLVWDQFH7ULS'
DQG SXEOLF WUDQVSRUWDWLRQ FRQQHFWLYLW\ 37& 7KH UDWH SODQ YDULDEOH KDV  GLIIHUHQW OHYHOV % H[FOXVLYHO\ IRU
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5XOHV 6XSSRUW &RQILGHQFH /LIW
^3HDN37& `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^5DWH3ODQ ;/37& `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^5DWH3ODQ ;/3HDN37& `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^'LVW `֜^5DWH3ODQ ;/`   
^'LVW `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^5DWH3ODQ ;/'LVW `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^3HDN'LVW `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^3HDN'LVW `֜^5DWH3ODQ ;/`   
^3HDN`֜^5DWH3ODQ ;/`   














7KH UHVXOWVJDYHVRPH LPSRUWDQW LQVLJKW IRUXQGHUVWDQGLQJ WKHFRQQHFWLRQVRI URXQGWULSRSHUDWLRQVFKDUDFWHULVWLFV
ZLWKYDULRXVFRPELQDWLRQV7KLVLVWKHILUVWVWHSWRZDUGVLQYHVWLJDWLQJWKHGHJUHHRILPSDFWRIHDFKYDULDEOHZKLFK
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